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(54) Gripping element for a pipe coupling 

(57) The invention provides a gripping device for use 
In a pipe coupling, the gripping device being arranged to 
grip the wall of a pipe and comprising an annular support 
24, the annular support 24 having mounted thereon or 
formed integrally therewith a plurality of circumferentially 
spaced apart gripping elements 21 disposed around the 
circumference thereof, each gripping element having a 
gripping edge 22 for biting into and gripping a pipe wall, 
the gripping edge being characterised in that It defines 
a localised continuous closed loop. 
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Description 

This invention relates to a gripping element for a pipe 
coupiing, and to a pipe coupling Incorporating the grip- 
ping element. More particularly, the invention relates to 
a gripping element for use with pipe couplings Intended 
to connect together pipes made from notch-sensitive 
materials such as polyvinylchloride (PVC). 

It Is to be understood that by the expression "pipe" 
as used herein Is meant any pipe-like member such as 
a pipe as such, and also pipe fittings such as "T'-junc- 
tlons, elbows, bends, reducers and valve inlets, for ex- 
ample. 

Numerous mechanical couplings for plastics pipes 
are known. Such couplings typically Include means for 
creating a seal between the pipes, and In some cases 
the couplings are designed to both seal and grip onto the 
radially outer surface of the pipe, gripping means being 
provided to enable the pipe joint to resist the end load 
due to Inter alia internal pressures and other mechanical 
forces. 

Generally, gripping mechanisms take the form of an- 
nular gripping rings, or a plurality of gripping teeth seg- 
ments, which embed themselves Into the pipe surface 
providing a resistance to pipe axial movement. 

However, with certain pipe materials, and In partic- 
ular certain plastics pipe materials such as polyvinylchlo- 
ride (PVC), the notch created by the gripping element or 
teeth can cause notch cracking, leading to fracture of the 
pipe when the pipe Is subjected to nornnal working stress- 
es. For this reason, users and Installers of PVC pipes 
have traditionally been somewhat reticent about using 
pipe couplings which incorporate such gripping ele- 
ments. 

Since PVC Is a well established material for making 
pipes for conveying, e.g. water, it Is desirable that me- 
chanical couplings should be made available which not 
only provide a seal between pipes, but also provide some 
form of gripping arrangement to enhance the ability of 
the joint to resist end loads. 

It Is an object of the present Invention to overcome, 
or at least alleviate to a substantial extent, the aforemen- 
tioned problems, and to provide such a mechanical cou- 
pling. 

Accordingly, the invention provides a gripping de- 
vice for use in a pipe coupling, the gripping device being 
arranged to grip the wall of a pipe and comprising an an- 
nular support, the annular support having mounted ther- 
eon or formed integrally therewith a plurality of circum- 
ferentialty spaced apart gripping elements disposed 
around the circumference thereof and protruding there- 
from, each gripping element having a gripping edge for 
biting Into and gripping the pipe wall, the gripping edge 
being characterised In that It defines a localised contin- 
uous ck>sed k)op. 

Each gripping edge forms a localised continuous 
closed loop, the term "localised" meaning that the grip- 
ping edge is not Intended to grip the pipe around the en- 



tire circumference of a pipe wall, but is Intended to pro- 
vide a very localised gripping effect which nnay extend 
over a small proportion of the circumference of the pipe. 
Preferably, each gripping edge is so dimensioned 

5 that the circumferential length around each pipe wall 
over which each said gripping element is in contact with 
the pipe wail, is no more than n/5 radians, more prefer- 
ably no more than tc/IO radians and most preferably no 
more than 'K/^ 5 radians. 

10 Preferably the gripping elements are clrcumferen- 
tially spaced apart such that the circumferential distance 
between adjacent gripping elements on the same cir- 
cumference is greater than half the said circumferential 
length. 

15 The gripping elements can all be arranged on the 
same circumference, or may be arranged along several 
axially spaced circumferential lines extending around a 
pipe surface. Where the gripping elements are arranged 
on more than one circumferential line, they may advan- 

20 tageously be arranged in a staggered format. 

The continuous closed loop defined by the gripping 
edge may be free from corners, or it nnay have comers 
defining a multi-sided shape. Thus, when the closed loop 
has no comers, it may define a circle, or a distorted form 

25 thereof such as an oval. Alternatively, It may have an 
amorphous form. 

When the loop defines a multi-sided shape. It may 
be a polygonal shape, regular or irregular. For example, 
the loop can define a triangular, rectangular, pentagonal. 

30 hexagonal, heptagonal, or octagonal shape, or a shape 
having a greater number of sides. 

In one embodiment, each ksop may be defined by 
two or more interconnecting loops. For example, the loop 
could take the form of two circular loops connected to 

35 form a "figure of eight" an-angement. 

Preferably, however, each gripping element defines 
a single continuous circular loop. 

By means of the continuous closed loop form of the 
gripping element, any crack formed from the root of a 

^ notch in a pipe wall during use would be confined to the 
loop rather than extending towards and joining up with 
notches formed by adjacent gripping elements. Conse- 
quently, although localised notch cracking may take 
place, fracturing of the pipe wall is avoided. 

4S The gripping elements of the present invention may 
be presented on the annular support so as to grip either 
the radially inner surface (pipe ID surface) or the radially 
outer surface (pipe OD surface) of the pipe. The gripping 
elements may, for example, be mounted on or formed 

50 integrally with a discrete annular ring arranged to form 
part of a compression joint, but could also, for example, 
be mounted in the radially outer surface of a liner of the 
type typically used for coupling together plastics pipes. 
As will be appreciated, the precise form of the annular 

55 support is not important provided that the coupling pro- 
vkies some means for urging the gripping elements Into 
contact with the pipe wall, or vice-versa. 

However, in one particular advantageous forni, the 



2 



3 

annular support connprises a plurality of discrete seg- 
ments connected together so as to form an annulus. 
Each said segment may have one or more gripping ele- 
ments protruding therefrom. In a particularly preferred 
embodiment, each said segment has a single gripping 
element integrally formed therewith and protruding 
therefrom. 

The gripping elements of the present invention may 
be formed from any material which is harder than the ma- 
terial of the pipe wall which It is intended to grip. Thus, 
in most instances, the gripping elements will be formed 
from a suitable metal material, for example aluminium or 
steel. 

In a further aspect, the invention provides a pipe 
coupling comprising a gripping device as hereinbefore 
defined, and means for urging the gripping elements into 
contact with the wall of a pipe so as to grip said pipe wall. 

In a still further aspect, the invention provides a pipe 
joint formed between two pipes and incorporating a pipe 
coupling having a gripping device as hereinbefore de- 
fined. 

The gripping device of the present invention may be 
used in particular with PVC pipes, and pipes formed from 
other materials which have a tendency towards notch 
cracking and consequent pipe fracture. For example, the 
gripping device of the present invention could be used 
in conjunction with couplings for coupling together pipes 
formed from glass reinforced plastics material (GRP). 

The invention will now be illustrated, but not limited, 
by reference to the particular embodiment illustrated in 
the accompanying drawings, of which: 

Figure 1 is an isometric schematic view of a pipe end 
illustrating the annular notches created by an array 
of conventional gripping rings; 

Figure 2 is an isometric schematic view Illustrating 
, a pipe encircled by an array of gripping elements 
according to one embodiment of the present Inven- 
tion; 

Figure 3 is an isometric view of one of the gripping 
elements shown in Figure 2; 

Figure 4 is a side sectional elevation of the gripping 
element shown in Figure 3; 

Figure 5 is an isometric schematic view showing the 
grooves formed in the surface of a pipe by the grip- 
ping elements illustrated in Rgures 2 to 4; 

Figure 6 is a sectional elevation along line Z-Z in Fig- 
ure 5; 

Figure 7 is an axial end view of an annular support 
having mounted thereon an array of the gripping ele- 
ments illustrated in Figures 2 to 4; 
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Figure 8 is a longitudinal sectional elevation through 
a pipe joint incorporating a gripping device accord- 
ing to a second embodiment of the invention; and 

5 Figure 9 is an isometric view of a segment of the 
gripping device shown in Figure 8. 

Referring now to Figure 1, this Figure illustrates 
schematically a pipe end to which a pipe coupling having 

10 a plurality of axially spaced annular gripping rings has 
been applied, and then removed. In this particular in- 
stance, six axially spaced circumferential grooves 2, 3, 
4, 5, 6 and 7 have been formed by virtue of the gripping 
rings being urged against the pipe surface. In polyethyl- 

is ene pipes, such grooves or notches do not give rise to a 
problem, but with plastics materials of lesser toughness, 
such as PVC, the grooves represent a point of weak- 
ness, with cracks forming In the pipe \Mall beneath the 
bottom of the groove and propagating around the circum- 

20 ference of the pipe to cause pipe fracture. 

In Figure 2, there is illustrated a pipe 20 surrounded 
t>y an array of circumferentlally spaced apart gripping el- 
ements 21 according to one embodiment of the present 
invention. The gripping elements are mounted on an an- 

2S nular supporting ring, one particular form of which is 
shown in Figure 7, and are spaced at inten^als around 
the pipe circumference. It will be noted in this particular 
embodiment that the distance between adjacent gripping 
elements is significantly greater than the diameter of 

30 each gripping element, but this need not be the case. For 
example, the distance could be as little as half the diam- 
eter of the gripping element. 

The gripping elements 21 are illustrated in more de- 
tail In Figures 3 and 4, from which it can be seen that 

3S each gripping element 21 has a generally cylindrical 
form, and is generally hollow. At one axial end of the grip- 
ping element, a gripping edge 22 is provided, the grip- 
ping edge 22 fomriing a continuous closed loop. 

In use, the gripping element is urged into contact 

40 with the wall of pipe 20. the gripping edge 22 biting into 
the surface of the pipe wall to form grooves 23, the profile 
of which is illustrated In Figure 6. 

In the event of any notch cracking occurring, the 
crack propagates only around the circular groove 23 cre- 

45 ated by the gripping edge 22 and Is thus localised. Ex- 
tension of the crack to neighbouring grooves 23, there- 
fore does not occur, and fracturing of the pipe wall is 
thereby avoided. 

It will be appreciated that it is important that the cut- 

so ting edge should form a continuous closed loop, so as to 
confine any notch cracking to the path followed by the 
loop. If the gripping edge 22 were discontinuous, notch 
cracking could well extend from a discontinuity on the 
gripping edge and into contact with a notch formed by 

55 an adjacent gripping element or randomly about the pipe. 
Thus, the potential would exist for the notch or crack to 
propagate around the entire circumference of the pipe 
thereby leading to pipe fracture. 
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The precise shape of the gripping edge 22 Is con- 
sidered not to be critical, and rather than being circular 
the edge could, for example, be of ovular shape or could 
even have an entirely irregular shape. Alternativeiy, the 
gripping edge 22 could be of a multisided shape, for ex- 
ample rectangular, hexagonal or the like, or could be in 
the form of two or more interconnected loops, for exam- 
ple forming a figure of eight" shape. 

Furthermore, although the profile of the gripping 
edge is shown in cross-section as being generally 
V-shaped, it need not be. For example, it could have a 
blunter profile such as a rounded profile or a square 
edged profile. 

The gripping elements 21 can be mounted on, or 
formed integrally with, an annular supporting ring 24 as is 
shown in Figure 7. The supporting ring 24 is a split ring, 
the break 25 allowing the ring to be compressed in a typ- 
ical compression joint. 

Figure 8 illustrates a pipe joint incorporating a grip- 
ping device according to a second embodiment of the 20 
invention. As shown in Figure 8, the pipe joint comprises 
an annular sleeve 31 of generally flattened W-shaped 
cross-section. The ends PI and P2 of two PVC pipes are 
shown as being inserted into the ends of annular sleeve 
31 . Pipes PI and 92 have iiner elements LI and L2 which 2S 
serve to stiffen the pipe ends against radial collapse 
when the pipe joint is tightened. At either end of the 
sleeve 31 are disposed annular collars 32 each of which 
are provkied with a plurality of radially outwardly extend- 
ing fornrtatbns 33 through which bolts 34 are inserted. 30 

Disposed generally radially within the flared ends 
31a of the sleeve 31 are gaskets 35 which are formed 
from a suitable elastomeric material. 

Disposed axially outwardly of the gaskets 35. but 
within the annular collars 32, are gripping devices 36. 3S 
The gripping device 36 comprises an annular array of 
linked segments 37, the construction of whk:h is illustrat- 
ed in more detail in Figure 9. Thus, the gripping segment 
37 has a circular gripping edge 38 of generally similar 
dimensions to the gripping edge 22 illustrated in Figures 40 
3 and 4. In this case however, the gripping edge 38 is 
formed Integrally with the segment 37. Each segment 37 
has a lug or boss 39 and a retaining pocket 40. As will 
be apparent from Figure 9, the gripping device is assem- 
bled by Inserting the lug or boss 39 of one gripping seg- 
ment into the retaining pocket 40 of another gripping seg- 
ment, repeating the operation until an annulus is formed. 
Gripping segments 37 can easily be formed by, for ex- 
ample, a suitable moukiing or casting process. 

In order to connect the two pipes PI and P2 firmly so 
together, the bolt 34 and associated nut 41 are tightened 
thereby drawing the two annular collars 32 axially togeth- 
er. The gasket 35 and the gripping device 36 are com- 
pressed between inclined surfaces 32a of the annular 
collar and 31 b of the sleeve such that both the gasket 35 ss 
and the gripping device 36 are deformed radially inward- 
ly and into contact with the wall of the pipes PI and P2. 
The gasket 35 sen/es to establish an annular seal be- 



tween the coupling sleeve 31 and the pipes PI and P2, 
whilst the gripping device 36 senses to anchor the pipes 
PI and P2 against displacement by an end load on the 

pipes. 

s In the drawings, a single circumferential array of 
gripping elements is illustrated. It will be appreciated 
however that several axially spaced circumferential ar- 
rays could be employed With such an arrangement the 
gripping elements on adjacent circumferential lines 
10 could be arranged In a staggered conformation. 

it will readily be appreciated that numerous modifi- 
cations and alterations can be made to the embodiment 
Illustrated in Figures 2 to 9 without departing from the 
principles underlying this inventk)n, and all such modifi- 
cations and alterations are intended to be embraced by 
this Application. 



Claims 

1 . A gripping device for use in a pipe coupling, the grip- 
ping device being arranged to grip the wall of a pipe 
and comprising an annular support, the annular sup- 
port having mounted thereon or formed integrally 
therewith a plurality of circumferentially spaced 
apart gripping elements disposed around the cir- 
cumference thereof and protruding therefrom, each 
gripping element having a gripping edge for biting 
Into and gripping the pipe wall, the gripping edge 
being characterised in that it defines a localised con- 
tinuous closed k)op. 

2. A gripping device according to Claim 1 wherein each 
gripping edge is so dimensioned that the circumfer- 
ential length around each pipe wall over which each 
said gripping element is in contact with the pipe wall 
Is no more than it/5 radians. 

3. A gripping ring device according to Claim 1 or Claim 
2 wherein the gripping elements are circumferen- 
tially spaced apart such that the circumferential dis- 
tance between adjacent gripping elements on the 
same circumference is greater than half the said cir- 
cumferential length. 

4. A gripping device according to any one of the pre- 
ceding Claims wherein the continuous closed loop 
defines a circle, or a distorted form thereof such as 
an oval, or has an amorphous form. 

5. A gripping device according to any one of Clainns 1 
to 3 wherein the continuous cbsed loop Is of a polyg- 
onal shape. 

6. A gripping device according to any one of Claims 1 
to 3 wherein each loop is defined by two or more 
interconnecting loops. 
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7. A gripping device according to any one of the pre- 
ceding Claims wherein the gripping elements are 
mounted on or formed Integrally with a discrete 
annular ring arranged to form part of a compression 
joint. s 

8. A gripping device according to any one of Claims 1 
to 6 wherein the annular support comprises a plural- 
ity of United segments, each segment having one or 
more gripping elements mounted thereon or fonmed io 
integrally therewith. 

9. A gripping device according to Claim 8 wherein each 
segment has a single gripping element mounted 
thereon or formed integrally therewith. is 

10. A gripping device according to Claim 9 wherein the 
single gripping element is fomned integrally with the 
segment. 

20 

11. A gripping device according to any one of Claims 8 
to 10 wherein the segments are substantially iden- 
ticai in form, each segment having a lug portion and 

a retaining pocket, the lug portion being arranged to 
engage and be retained by the retaining pocket of 
another segment so as to connect adjacent seg- 
ments together. 

12. A gripping device according to any one of the pre- 
ceding Claims wherein the gripping elements are 30 
formed from a suitable metal material. 

13. A pipe coupling comprising a gripping device as 
defined in any one of Claims 1 to 1 2, and means for 
urging the gripping elements into contact with the 3S 
wall of a pipe so as to grip said pipe wall. 

14. A pipe joint formed between two pipes and incorpo- 
rating a pipe coupling having a gripping device as 
hereinbefore defined. 40 
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Fig. 6 
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